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B BaKyyM€ U MOXET OBITh HMCIIOJb30BAaHO ISl NPOM3BOJACTBA KPEMHUH-COAEPIKAIIMX JIOTMYECKUX
KOMIIOHEHTOB TIPHOOPOB HAHOIEKTPOHHUKH, KOMIIO3MTHBIX MAaTepHaloB MJIsl PEalbHOTO CEKTOpa
9KoHOMHUKH. Crioco0 Mmosy4eHHss MOHOCIIOMHOTO CHITMIIEHA COCTOMT M3 Tpex aTarnoB. Ha mepBom stame
HCXO/IHAs MOIOKKAa MoHOkpucTtamuia W(110) ounmiaercs oT HOCTOPOHHHUX 3arpsi3HEHUH B YCIOBHUSIX
CBEPXBBICOKOTO BaKyyMa, Ha BTOPOM 3Talle€ HAHOCHTCS METOIOM MOJIEKYJISIPHO-JIy4EeBOH SMUTAKCHH
cioit Ag(111) TommuHo# oT 5 m0 16 HM, Ha 3aKJIIOYUTEITHHOM 3Tale METOIOM MOJICKYIISIPHO-JTy4eBOM
SMHUTAKCHU HAHOCHTCS MOHOCIOH KpeMHusi Ha Harperyio a0 T=200°C momnoxky Ag(111)/W(110), u
B pe3yJbTare Ha MOBEPXHOCTH (OPMHUPYETCS OTHOCIONHBIN CIIIMICH. YIy4IIEHHE KPHCTaLTHIeCKON
CTPYKTYPbl MOHOCIJIOWHOTO CHJMIEHA (yBEIWYEeHHE pa3MepoB OTACNBHBIX JO0MEHOB a0 100 HM)
JOCTUTHYTO 3a CYET HCIIONB30BaHHMS B KadeCcTBE 3aJalolIero KpUCTaIorpaduueckyro CTPYKTypy
cwmnena cios Ag(111) u onpeneneHHpIX TapaMeTpoB IS HAHECEHUS METOIOM MOJIEKYIISIPHO-ITydeBON
SIHUTAKCHH aTOMAPHOTO KPEeMHHS (CKOpocTh oToka V; = ot 0.01 10 0.02 am/MuH, nanenue Pg = 5x107°
MOap) Ha Harpetyto 10 T=200°C momnoxky Ag(111)/W(110).
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MKH B82B3/00
Cnoco6 moyueHusi MOHOCJIOHHOIO CHIIHIIEHA

N300pereHne OTHOCHTCA K CIOCOOY IMOAYYCHHS ONUTAKCHANBHBIX TOHKOIUICHOYHBIX
MaTepHaIOB B BAKYYME M MOXKET ObITh HCIIOIB30BaHO UL MPOM3BOACTBA KPeMHUH-COAEPIKAIMX
JOTMYECKUX KOMIIOHEHTOB TIPHOOPOB HAHOICKTPOHHKH, KOMIO3UTHBIX MAarepHaloB I
PEATBHOTO CEKTOPa SKOHOMHUKH.

B rmocieauue rojsl IIHPOKO H3Y4YAIOTCHd MaTepuainbl, KOTOPBIC HMEIOT NOTCHIHAN
3aMEHMTH KPEMHHI B YCTPOUCTBAX MHKPOINEKTPOHUKH. OHUM U3 TaAKHX MATepHATIOB SBIACTCS
rpadeH — MOHOCIIOM aTOMOB YIJIEpOJa, PACIOJIOXKCHHBIX B y3J1aX MIECTHYrONbHBIX syeek. Ha
HACTOALMM MOMEHT OH YXX€ [OCTaTOYHO XOpOLIO H3Yy4YeH KaK TCOPETHYCCKH, TaK H
SKCIIEPUMEHTAIBHO, CYIIECTBYET OFPOMHOE KOJIMYECTBO METOMOB MPOH3BOJCTBA KaK YHCTOIO
rpadeHa, Tak ¥ YCTPOHCTB Ha €r0 OCHOBE.

KpeMHMEBBIM aHAOroM rpadeHa sBISETCS CHIHLEH — MaTepuall, MMEIOIUN TaKylo XKe
KPHCTALIMYECKYIO CTPYKTYPY, HO COCTOSLIAM H3 aTOMOB KpeMHHs. B mocnensee BpeMs Hadau
HOSIBIIATBCA TeopeTHUeckHe paGoThl [1], MOKa3KIBAIOIIME CX0XKECTh ITHX MATEPHAJIOB — Y 00oux
ecTh JIMPaKOBCKHMH KOHYC SJIEKTPOHHBIX cocTosHUM B K Touke 30HBI BpuiumiosHa, a mepeHocC
3apsga ocymiecTBisiercs G6esmaccoBeiMu (epmuoHaMH. OFHAKO, BCIEACTBHE HECTaOMIBHOCTH
MOHOCJIOS. aTOMOB KPEMHHMS, YCIEIIHBIX CIOCOOOB NPOM3BOJCTBA CHIIMIICHA, Ha HACTOANIUM
MOMEHT, H3BECTHO JOCTATOYHO MaJIO.

M3BecTHBI CcIOCOGH! HOMYyYeHHS SMMTAKCHAIBHBIX IUICHOK IWMCHIHIMAA CTPOHIHMSA [2] u
mucwianuaa esponus [3] Ha xpemuuu. Croco6 [2] peanmsoBan cinemyromuMm oGpasom. Ha
IpeBAPUTENBHO OUHINEHHYIO U HarpeTyo 10 Ts=500+20°C noBepXHOCTH MOJUIOKKH KPEMHHS
METOOM MOJIEKY/IAPHO-IYYEBOM SIHTAKCHH OCAXKIACTCI AaTOMAapHBI IMOTOK CTPOHIHA C
JaBJICHHEM Ps,r=(0.5+3)><10'8 Topp 10 (GOPMHMpPOBAHMs IUICHKH JUCHIMIHKAA CTpoHuHs (SrSiz)
tpebyemoii Tommuubl. Crnoco6 [3] peammsoBan cxoxum obpasoM. Ha npeasaputensHo

OUMHIEHHYIO H HarpeTyo 10 Ts= 400+20°C moBepxHOCTh MOI0XKKH KpeMHus Si(001) Metonom
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MOJIEKY/ISPHO-TyY€BO# OMHUTaKCHH OCAXKAACTCS AaTOMapHbI MOTOK €BpONHUS C JaBICHHEM
P1;u=(0.5+5)><10'8 Topp X0 (opMupoBaHHA IUICHKH IUCHIMIMIA €BpOIHs (EuSiy). Ilpu
JIOCTHKEHHMH TOJIIMHBI IUieHKH 10 HM u OoJiee, JalbHEHIIEe OCAXKICHHE IMPOU3BOIUTCA IIPH
T=560+20°C 1o ¢opMupoBaHHS IUICHKH [JHCHIMIKIA €BpOIHA TpeOyeMod TOMIMHEL
HepmocTtaTkoM HM3BECTHBIX H300pETEHHWH, [0 CPAaBHEHHIO C 3asBIICHHBIM, SBJIIETCS BBICOKAaSA
CTOMMOCTh MOJyYeHHS KOHEYHOr0 MaTepuala 3a cYeT NPHMEHEHHs Oojee CI0XKHOTO
TEXHOJIOTHYECKOTO IPOLIECCA C HCIIONB30BAaHHEM PEKO3eMENbHBIX MeTaioB. [lomumo atoro, B
ONMCAHHBIX CIoco6ax GOPMHUPYIOTCS JOCTATOYHO TONCTHIE (70 10 HM) CIIOM CHIIMIMIOB, a HE
MOHOCJIOMHBIN CHUIIULIEH.

H3BecTeH cmoco0 MOJMYYEHHS SMUTAKCHAIBHBIX CIIOEB CHIIMILIEHA, HHTEPKATAPOBAHHOTO
esponueM [4] u ranonunuem [5]. Cioco6 [4] ocHoBaH Ha crabuim3anuy Tpedyemol ¢assl EuSi,
IyTeM €€ JIHTAKCHAIBHOTO pocTa Ha mpeasapuTensHo chopmupoBanHoM Ha Si(001) wmm
Si(111) 6ydeprom cnoe SrSi;. Croco6 3aKmodacTcss B OCAKACHHH METOJOM MOJICKYIISIPHO-
JIy4eBOM SIUTAKCHH aTOMApHOTO IMOTOKa CTPOHLHSA C JaBJICHHEM Ps,=(0.5+3)010'8 TOpp Ha
IpeIBapUTEIbHO OUHMIIEHHYI0 W HarpeTyio 10 Ty=500+20°C moBepXHOCTH HOIUIOXKKH KPEMHHUA
10 (OpPMHPOBAHUS IUIEHKH JUCHIMIHAA CTPOHIMS, a 3aT€M B OCAXICHMHM aTOMAapHOro MOTOKa
€BpOIIUA C JABJICHHUEM Pg,=(0.5+10)-10" Topp Ha momnoxky npu Temmeparype Ts=430+550°C
10 GopMHpOBaHHSA IUIEHKH JMCHIMIHIA eBpomus TomuuHod He Oonee 8 HM. Cmocob [3]
OCHOBAaH Ha OCAXJEHUH aTOMApHOro IOTOKA I'afoJIMHUA ¢ AaBieHHeM Pgq (ot 0.1 mo menee 1)
x103 Topp Wik Pgq (ot Gonee 1 nol0) x 10 TOpPP Ha MPEIBAPUTEIHLHO OYHUINECHHYIO IOBEPXHOCTD
nozanoxku Si(111), marperyio n0 Te= 350°C + menee 400°C uwmu Ty=06onee 400+450°C, mo
$opMHpOBaHUS IJICHKH JUCHIIHIIM/IA TaJOJIMHUS TOJIKXHOM He Ooiiee 7 HM.

HemocTaTkoM H3BECTHBIX YCTPOMCTB SBJSETCS BHICOKAaS CTOMMOCTD IOJTy4YEHHS KOHEYHOTO
MaTepyana 3a CueT [pPUMEHEHHS OoJiee CJIOXHOIO TEXHOJIOTHYECKOro mpomecca ¢
HCIIONB30BAaHUEM PEIKO3EMENBHBIX MeTaioB. Kpome Toro, marepuain, chOpMHPOBAHHBIN
NOJOOHBEIM 00pa3oM, MMEET IEPUOJUYECKYIO CTPYKTYPY, DPa3ACICHHYIO PEAKO3eMEIbHBIMH
MeTaJ/IaMH, a He OT/IEIbHBIN MOHOCIION CHIHIIEHA.

H3Bsecten Metox [6,7] H3roTOoBIEHHS  CHJIMLIEHOBBIX CIIOEB Ha  IIOJJIOXKKE
KpHcTaJUTHUeckoro Gera-HuTpuaa KpeMHus. Crioco6 3aKI04aeTcss B TEPMHUYECKOM POCTE CIIOS
cudnesa Ha Harpetoit 10 100-350°C moamnoxke METOOM MOJIEKYJISIPHO-Iy4€BOM JIUTAKCHH B
BaKyyM¢ HE MEHbIIE, YeM 1x10® MGap. B kauecTBe NOUIONKKHM MCIIONB3YETCS TEPMHYECKH
OYMINECHHAs B BaKyyMe IUIaCTHHa KpucTtammdeckoro KpeMHHs Si(111), Ha noBepxHOCTH
KOTOpO¥ TepMHUecKUM MeTozioM (pu Temmeparype 700-800°C u sxcnosuuun B ammuake (NHz)
or 10 g0 250 JlenrMiop) BBIpalleH cjIo¥ HETpHAa kpeMHUs. [IperMymecTBo naHHOro cmocoba

IPOU3BOACTBA 3aKIIIOYAacTCA B HCIIOJB30BAaHHH METOZA MOHCKynﬂpHO-Hy‘ICBOﬁ SIIUTAKCHH JJIA
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HAHECCHHS] aTOMOB KPEMHHS, (HOPMHUPYIOHIMX CHIHLEH. OTOT METOA IOCTATOYHO MPOCT B
HCTIONb30BAaHMH ¥ II03BOJISIET KOHTPOJIHPOBATh KOJIMYECTBO HAHECEHHOIO MaTepHaia B IMMPOKHX
[Manma3oHax. biarofaps 3TOMy, B H3BECTHOM METOAE IPOAEMOHCTPHUPOBAHO (POPMHUPOBAHHE
HMEHHO MOHOCJIOWHOTO CHJIMIIEHA.

HemocTaTKOM H3BECTHOrO CIoco0a SBISIETCS MCIOIB30BaHHE B IPOIECCE MOATOTOBKH
HNOMJIOKKH  TOKCHYHBIX (aMMHAK) BELIECTB, a KadyeCTBO KPHCTAUIMYECKOW CTPYKTYpbI

IOJIy4YaeMoro CHINIEHa OCTa€TCsA HCPACKPBITHIM.

HanGounee 61H3KUM K 3as9BISEMOMY CIIOCOOY ABJISETCS METOJ, ONIHCAaHHBIH B naTeHTe [8,9].
B KauecTBe MOIVIONEK IS POCTA HCIOJNB3YIOTCA CIOM cepebpa (Tommuuoi g0 50-60 HM),
HAaHECEHHBIE IPEABAPUTENBHO HA CIHIOAY, KpeMHHH (HIM OHOKCHA KDEMHHUSA) WM
MoHOoKpucTaUibl Ag(111). Ilocne nomemieHHs IOMIOKKH B KamMepy peakTopa, MOATIOXKKa
HarpeBanach 10 Temnepatyp 20-290°C, B kamepy BBomumach rasosas cmech Hp m SiHy (B
cootHomenuu ot 100:1 mo 400:1), ¥ nNPOMU3BOAWICH HHAYUMPYEMBIH ILIa3MOH IpPOIECC
XHMHYECKOTO OCAXICHHS KPeMHHUA B TeueHue 10-25 MHHYT IIpH MOIIHOCTH I'€HEPATOpa I1a3Mbl
10-90 Brt, naenenne B Kamepe mnomaepxuBaiock 100-1300 mTopp.  HecomuenusM
NPEUMYIIECTBOM JaHHOTO METOJa SBIISETCS HCHONB30BAHUE IIOJUIOKKH C HAHECCHHBIM
KaramuTadeckuM cioeM Ag(111), uMeomuM HavMEHbIIEE pPacCOrIaCOBAHHE I1apaMETPOB
KPHUCTAJLTHYECKMX PELIETOK ¢ CuinieHoM. Kpome Toro, moirydaeMmslii CHIHMIIEH CBOOOAEH OT
YIJIEpOJHOrO 3arps3HEHHS W MMEET OJHOPOJHYIO TONIIMHY B 1 MOHOCJIOH Ha BCEH ILIOLIAIH
MIOJUTOXKKH.

HepocratkoM JaHHOTO MeTOJa SABJIACTCA TO, YTO €CTECTBEHHBEIM O0pa3oM TaKOH METOX
CHHTE3a I[IPOM3BOJUT TIHAPOT€HH3MPOBAaHHBIA CHJIHIEH. OTO TpeOyeT IOMOIHHTEIBHON
HIOJITOTOBKM CHHTE3MPOBAHHOTO MaTepHalia K JajbHEHIEMYy MCIIOJIB30BAaHHIO B YCTpOHCTBax
HAHODJICKTPOHHUKH. J[pyrHM HEIOCTaTKOM SIBISETCS MCIONB30BaHHE B IIpoIlecce CHHTE3a
TOKCHYHBIX (CHJIaH) ¥ B3pBIBOONACHBIX (BOAOPOJA, CHJIaH) BEHIECTB. YNOPSIAO4YEHHOCTh
KPUCTAUIMYECKOM CTPYKTYphl M pa3Mepbl [OMEHOB IOJIYYEHHOTO HW3BECTHBIM METOIOM
CHJIHIIEHA TAKKE OCTAIOTCS HEPACKPHITHIMHU.

3asBieHHOE H300peTeHHe CBOOOIHO OT ATHUX HEAOCTATKOB.

TexHHYeCKUM  pe3yJIbTAaTOM  3asdBIIEMOTO  HM300pETEHHS  SBIAETCS  YJIY4IICHHE
KpHCTAJTMYECKON CTPYKTYpHI Ha €AMHUIIE IUIOMAAHA MOHOCIOHHOTO CHJIMIIEHa Ha cloe cepedpa.
HToroBoe Ka4ecTBO KPHUCTAUIMYECKOH CTPYKTYpPhl ONpPEHENACTCS KOJHYECTBOM JIOMEHOB
CIUIMLIEHA Ha €JHMHHUIC IUIOMAAH ¥ pa3MepoOM OTACHBHBIX [JOMEHOB. /[l [OOCTHXKEHHS
yKa3aHHOIO TEXHHYECKOTO pe3yJibTaTa MNpeANiOKEH CHocod TMOJydYeHHus MOHOCIOHHOIO

CHJIMIICHA, 3aKIIOYAIONIUNACI B HAHECEHHHM METOJIOM MOJ'ICKy.TISIpHO-J'Iy‘ICBOﬁ JIIUTAKCHH
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aTOMAapHOIo II0TOKa KpeMHHUsA (ckopocTh nmotoka Vsi= oT 0.01 mo 0.02 uM/MuH, nasienue Pgi=
5x1071° Mmbap), Ha Harpetyo Ao T=200°C nommoxky W(110) ¢ nmpenBapuTensHO HaHECEHHBIM
METOJIOM MOJICKYJIAPHO-Iy4eBOM dSmuTakcuu cioeM Ag(111) rommmuoit or 5 mo 16 HM
(cxkopocTh moToka Vag= ot 0.1 mo 0.15 um/MuH, 1aBieHHe PAg=5><10'10 MbOap). OgHOCTOHHBIH
CHUIIMIIEH 00pa3yeTcs 3a CueT MUIPAIlHH aTOMOB KPEMHHS Ha IIOBEPXHOCTH HAIPETOM HOII0KKH
Ag(111)/W(110), a xpucTamIudecKas OpHEHTalMsi CHIHMIEHA 3a0ae€TC CTPYKTYPHBIMH
napamerpamu ciosa  cepebpa. C OMOIIBIO IMOBEPXHOCTHO-YYBCTBHTEIBLHBIX METOOB
(oTosNIeKTpORHOH cHeKTpockomuell ¢ yriIoBeIM paspemenneM (OICVYP), ckammpyromeit
TyHHenbHOW Mukpockomun (CTM) u jgudpakumu MeaieHHbIX 37exkTpoHOB  (JIMD)
XapaKTEepH30BAIOCh HTOTOBOE KAaYe€CTBO KPUCTALIMYECKON CTPYKTYphl MOHOCIOS CHIIMIIEHA.
Wsmepenus Metogamu CTM u JIMD, mpoBe/icHHbIE B Pa3sHBIX TOYKAX MOBEPXHOCTH, TIOKA3aJIH
OJTHOPOJHOCTD IIOJyYEHHOI'O CHIIMIICHA Ha BCEH IUIOMIAIH IO IOXKKH.

Texuuueckuit pe3ymbTaT, NOCTHraeMblif 3asfBJEHHEIM H300DETEHHEM, COCTOMUT B
CIEAYIONIEM:

- VYiyuileHWe KpHCTAUTHYECKOH CTPYKTyphl Ha €NHHMIE IUIOIANH, a WMEHHO —
YBCIIMYCHHE CPETHEro pasMepa AoMeHoB cmimieHa 10 100 HM. 3a cuer HCHOIB30OBAHHA B
Ka4eCTBE 3a/IAlOINEr0 KPHUCTAUIOrpaQuyuecKylo CTPYKTypy cumaneHa cinos Ag(l111) u
ONPEJICICHHBIX MApaMeTPOB [UII HAHECEHHS METOZOM MOJIEKYJISIPHO-TYyYEBOM SIHTAKCHH
aTOMapHOro KpeMHHMs (CKOpocTh moToka Vgi= ot 0.01 no 0.02 HM/MuH, naBnenue Ps=5x1071°
mGap) Ha Harpetyio 10 T=200°C mognoxky Ag(111)/W(110).

Cymmocts n306perenus noscagercs dur. 1 - dur. 4

Ha ®@ur. 1 mpuBeneHa cxema 3asBJIEHHOTO H300pETEHHS: Ha HCXOAHYIO 0a30ByIO
IOANOXKY MOHOKpHCcTa/L1a W(110) (1), ouMIEHHYIO OT IOCTOPOHHHX 3arps3HEHHH B YCIOBHAX
CBEPXBBICOKOTO BAaKyyMa, HAHOCHTCA METOJOM MOJIEKYISPHOM-IyYeBOM SIHMTAKCHH CJIOH
Ag(111) Tommunoii ot 5 10 16 HM (2), MOCIIE YEro METOAOM MOJIEKYJIAPHOM-TTyYE€BOH SMMHTAKCHU
HaHOCHTCS MOHOCNOH KpeMHHs Ha HarpeTyio g0 T=200°C mommoxky Ag(111)/W(110), u B
pe3yJbTaTe Ha IIOBEPXHOCTH POPMUpPYETCs OMHOCIONHBIM cHmueH (3).

Ha ®@wr. 2 npencrasnens! pesynsrarst ®ICYP-u3MepeHH MOHOCIOS CHIIHIEHA.

Ha @ur. 3 npencrasneno CTM uzobpaxenue (06macTs 1x1 MKM) MOHOCIIOS CHITHIICHA.

Ha ®ur. 4 npuBoautcs kaptuna JIMD MOHOCIION CHIIMIEHA.

3asBieHHOe K300peTeHHe GbLIO ampoGHPOBAHO B pECypcHOM meHTpe «Dusmueckue
METOABI HCCIENOBaHHsA NOBEPXHOCTH» HayyHoro mapka H Jabopatopuu «DIEKTPOHHKA
TOBEPXHOCTH» Kadenpsl OJNEKTPOHMKH TBepaoro Tena Pusndeckoro dakymsrera CaHKT-
llerepbyprexoro  rocymapcrBeHHoro ynusepcutera (CIIGTY). KonkpeTHbie mnpuMepsr

pfan3anuy NpUBEACHBI HUXE:



IIpumep 1.

Cnoco6 mostydeHHs MOHOCIION CHIIMILIEHA, pealn3yeMBblif II0 cXeMe, IPHBEACHHON Ha Dur.
1, ¢ HCIONB30BaHMEM 3a/IAIOLIETO KPUCTAUIOrpahUUecKyIO CTPYKTypy cuiMneHa cios Ag(111).
B kadecTBe 6a30BOH MOHOKPHCTAJUIMYECKOH OpPHEHTHPYIOHIEH IMOJOXKH i cios cepebpa
HCIIOJIb30BAJICS MOHOKPHCTALI Bob(hpama ¢ kpucTauiorpapugeckumu uajexcamu (110).

ATOMapHO-yKCTass TMOBEPXHOCTH MOHOKpucTtauila W(110) Obiza monydeHa 3a CYET
TIPOBEJICHHUS CEPUH YEPEAYIOIUXCS MPOrPEBOB B aTMOcdepe KUCIOpoaa (IaBjICHHE Po,=5x10"
MOap, Temneparypa nomioxku Tg=1250°C, Bpems mporpesa t=20 MHH) H KpaTKOBPEMEHHOI'O
BbIcOKOTeMIteparypaoro omxkura (Ts=otr 1500 mo 1650°C, Bpems mnporpeBa t=20 cek) B
CBEPXBBICOKOM BaKyyMe.

Ha noarorosnennyro momnoxky W(110) MeroaoM MOJEKyISpHO-Iy4YEBOH 3MUTAKCHU
HaHocuTcs cnod Ag(111) tommunoit 5 HM (ckopocTs moToka Vag=oT 0.1 nmo 0.15 HM/MuH,
napjenue Pag=5x1 010 Mbap).

CdopmupoBannyro momioxky Ag(111)/W(110) marpesator mo T=200°C u HaHeceHHUS
METOJOM MOJICKYJIIPHO-IIy4YeBOA OSMHUTAKCHH HAHOCUTCS MOHOCIIOH aTOMapHOro KpEMHHS
(cxopocts moroka Vgi= ot 0.01 mo 0.02 HM/MuH, JaBieHHE Pgi=5x10""° M6ap). MoHocoii
cuiMieHa (OpMHpYeTCs 3a CYeT MHTPAllHM aTOMOB KPEMHHS Ha IOBEPXHOCTH HAarpeToii
nomtoxkkd  Ag(111)/W(110), a Kpucranimueckas OpHEHTAllMs CHIIMIEHA  3a7aeTcs
CTPYKTYPHBIMH IIapamMeTpaMu ciog cepebpa. KoHTponbs Temmeparypsl OCYHIECTBISIICS C
IIOMOIIBIO OJHOJyYeBOr0 UH(paKpacHOTOo nnpOMe'Ipa Keller MSR PZ20 AF02 u Tepmomnapsl,
CMOHTHPOBAaHHON HEMOCPEACTBEHHO y MNOJIOXKKH. TONIMHMHA CI0EB OINEHHBAJIACH C ITOMOINBIO
KBapILEBBIX MUKPOBECOB.

Ha @ur. 2 npexncrasinessl @OCYP-usMepenus OucHepcHii SMEKTPOHHEIX COCTOSHHMI
MOHOcnOsl cwinneHa B HamnpasieHdd 'K M I'M 3o0mml Bpwumosna. Ha mpencraBieHHBIX
JUCTIEPCHAX OTMEYECHO XapaKTEPHOE JMHEHHOE COCTOSHHE JUIS MOHOCIOS CHIIMIIEHA BOJIU3H
ypoBHst ®epmu. Hanwane faHHOH 0COGEHHOCTH B JJIEKTPOHHOM CTPYKTYpE CBHIETEILCTBYET O
dbopMHUpPOBaHMY MOHOCIIOS CHITAIIEHA.

Ha ®wur. 3 npeacraBreno CTM wusobpaxenme (o6macts 1x1 MxM), a Ha Pur. 4
npuBoutTcs KapruHa JIMD mMoHOocnos cunuueHa. AHantornunsle Kaptuabl JJMD u CTM 60t
IIOJTy9€HBI IIPH 30HIUPOBAHHH BCEH ILIOMIAAN NOBEPXHOCTH oOpa3na. [losyuyeHHEIE pe3yIbTaThl
CBH/ICTENILCTBYIOT O (DOPMHPOBAHHH YIOPANOYCHHONM KPEMHHEBOM CTPYKTYphl OOBIIOH
mwomanu #a mojioxke Ag(111)/W(110), koTopas COOTHOCHTCS ¢ KOHPHIypalHed MOHOCIOS

CHJIIMIICHA.



Ipumep 2.
Ha moarorosneHHyro nomioxkky W(110) MeToIoM MOJEKYJSAPHO-Ty4eBOH SNUTAKCHH
nanocutcss cioi Ag(111) tommuuo#t 16 uM (ckopocts motoka Vag=or 0.1 no 0.15 Hm/MuH,

naBieHue P =5x 107" M6ap). B ocTansHOM crioco6 peanusyercs Kak B IIpumepe 1.

HpPIBC,IICHHI:IC BBIIIIE NPUMEPHI JOKAa3bIBAlOT MOCTHXXCHHE TCXHHYCCKOTO pe3yiabTrara Hu
MO3BOJISIOT MCIIOJIB30BaTh 3asdBICHHBIN croco6 IIPpOHU3BOACTBA MOHOCJIOHHOI0 CHIIMIIEHa B
IIpOU3BOACTBE erMHnﬁ-conep)Kame JIOTHYCCKHUX KOMIIOHCHTaX l'IpPIGOpOB HAHOJJICKTPOHHKH,

KOMIIO3UTHBIX MaTepHAJIOB JUISl pEaIbHOIO CEKTOPa IKOHOMHKH.
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®opmy.a nzodpereHus

Cnoco6 mojayYeHHus: MOHOCIIOWHOTO CHJIMIICHA, 3aKII0YAIOIUACA B OCXICHUH KPEMHHA
Ha IIpeIBAPHTENFHO HAHECEHHBIH METOLOM MOJIEKYJISPHO-TydeBod snuTakcuu cioid Ag(111),
narpetsiii 10 T=200°C, oruyarommiicss TeM, 4yro cioi Ag(111) Tommumnod ot 5 g0 16 HM
HaHocAT Ha MoHokpucTat W(110), a cnoil KpeMHHS OCaXJalOT METOIOM MOJEKYIAPHO-
Jy4eBO# SMUTAKCUU C JaBICHHEM P5i=5><10'10 M6ap u ckopocThio motoka Vgi= ot 0.01 mo 0.02

HM/MUH
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Criocob nonyvyenust MOHOCTIORHOTO CHINLIEHA
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[___I NOCACAYIOMIUE NOKYMCHTEI YKa3aHb! B [IPOAOJ/DKCHUH

* Ocobble KaTeropMu CCHUIOUHBIX IOKYMEHTOB:

«A» - JOKYMEHT, ONpecsIomuit oomuii ypoBeHs TEXHUKH

«D» - NOKYMEHT, NpHBE/ICHHBIH B CBPa3UACKOH 3asBKe

«E» - 6onee paHHUH JOKYMEHT, HO ONYyGIMKOBAHHBIN Ha JaTy NOAA4YK

CBPA3HIICKON 3a8BKH WM 110CIIE Hee

«O» - NOKYMEHT, OTHOCAILMHCSA K YCTHOMY PacKphITHIO, 3KCIOHNPO-
BAHHUIO M T.A.

"P" - IOKyMeHT, ony6JMKOBaRHbIN A0 AATHI OAA4YH €BPa3HiicKoit
3a8BKH, HO 110C/€ AaThl HCMpPAIIMBAEMOr0O NPHOpHUTETA"

NPHUBCACHHBIN VIR TOHUMaHHUA H306PCTGHHSI

CTH

TaMH TOH XK€ KaTeropHH

Ly - IOKYMEHT, NPHBEACHHBIH B APYrHX LENIAX

«&» - ROKYMCHT, ABNAIOLIUACA NaTEHTOM-aHaNnoroM

«T» - Gonee MO3AHUI JOKYMEHT, ONyOIHMKOBAHHBIM NOCIE JATHI IPUOPHTETA U

«X» - IOKYMEHT, MMEIOIMiA HanGosnee 6TH3KOE OTHOLIEHHE K NPEAMETY NMOMCKa,
MIOpOYaIMii HOBU3HY HITH W300peTaTeNhCKUii yPOBEHD, B3ATHIN B OTACIBHO-

«Y» - AOKYMEHT, UMEIOLIMIA Hanbosee 6IM3K0e OTHOIIEHHE K MPEAMETY NOHCKa,
nopoyaIKii H306peTaTeNBECKUIt YPOBEHD B COMETAHHH C APYTHMH JOKYMEH-

Jlara nposesienus narenutHoro noucka: 06/04/2022
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